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Abstract 
Background: The present study aims to evaluate the relationship between physical activity and sexual dysfunction 
amongst an ethnic South Asian population living in the United Kingdom and compare the association with that of 
the native Caucasian population.
Methods: Twenty-five general practitioner clinics from eight primary care trusts in the United Kingdom collaborated 
in the Oxford Sexual Dysfunction Study. In each practice, a sample of diabetic and non-diabetic patients of European/
Europid and South Asian origin were invited for the study. Erectile dysfunction (ED) was assessed using a five-item 
version of the International Index of Erectile Function. Premature ejaculation (PE) was diagnosed using the premature 
ejaculation diagnostic tool. Libido was assessed by asking participants to grade their desire for sexual activity. Physical 
activity during the past week was assessed using the short version of the International Physical Activity Questionnaire 
(IPAQ). A binary logistic regression analysis was performed in all adults, Europids and South Asians with ‘presence of 
ED’ as the dichotomous dependent variable (0 = ED absent; 1 = ED present) and age, diabetes status, physical activ-
ity, ethnicity, current smoking and use of antihypertensive medications as the independent variables.
Results: Sample size was 510, and mean age was 56.9 ± 9.7 years. There were 63.9 % (n = 326) Europid males in the 
study population. The prevalence of ED was 64.5 % and it was significantly higher in men with diabetes than in those 
without diabetes (84.4 vs. 49.0 %, p < 0.001). The overall prevalence of PE was 28.8 %, (with diabetes 32.6 %, with-
out diabetes 25.8 %; p = 0.109). Reduced libido was reported by 26.9 % of study participants (with diabetes 32.8 %, 
without diabetes 22.0 %; p < 0.01). The median (IQR) total physical activity of the study population was 2373 (3612) 
MET-min/week. In the IPAQ categorical score, 36.8 % (n = 184/434) males were ‘highly active’, and 17.8 % (n = 89/434) 
were ‘inactive’. In all adults, age (OR: 1.06), South Asian ethnicity (OR: 1.40), physical inactivity (OR: 1.62) and presence of 
diabetes (OR: 3.90) all were associated with significantly increased risk of developing ED. A similar result was observed 
in Europids but not in South Asians.
Conclusions: Erectile dysfunction was associated with physical inactivity, mainly in Europid males, irrespective of 
diabetes status. This association was not observed in South Asian males with or without diabetes.
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Background
Diabetes mellitus is a chronic non-communicable dis-
ease associated with a host of micro- and macro-vascular 
complications that increases morbidity and mortality, 
while also compromising quality of life [1]. Sexual dys-
function is commonly seen in patients with diabetes 
mellitus. The prevalence of erectile dysfunction (ED) 
amongst diabetic men is estimated to be around 35–90 % 
[2]. However, in contrast to men without diabetes, ED 
among patients with diabetes tends to occur 10–15 years 
earlier, is more severe, associated with a poorer quality of 
life, and is less responsive to treatment [3–5]. This prob-
ably is a result of the multi-factorial aetio-pathogenesis of 
ED in patients with diabetes, where vascular, neurologi-
cal and endocrine abnormalities act synergistically [6]. 
Hence, sexual dysfunction amongst patients with diabe-
tes constitutes a complex and differential entity in forms 
of aetio-pathogenesis, progression and treatment. Sexual 
dysfunctions associated with diabetes are also known to 
compromise quality of life in both males and females [7, 
8]. In addition, ED is also known to precede cardiovascu-
lar clinical events in males [9]. Therefore, it is important 
to study these sexual dysfunctions in diabetes and their 
associations in order to identify differential risk factors 
and formulate evidence-based management guidelines.
The association between diabetes mellitus and physi-
cal activity is well documented and strongly supported 
by research evidence. Increased levels of physical activ-
ity are known to reduce the risk of diabetes [10]. In addi-
tion, studies have also shown that an active and fit way 
of life substantially delays the progression from a state of 
impaired glycaemic control to frank diabetes [11]. There 
is compelling observational evidence that higher levels of 
physical activity and cardio-respiratory fitness confers a 
substantial protection against mortality and premature 
cardiovascular disease in individuals with diabetes [12]. 
Sexual dysfunction in diabetes is also known to be associ-
ated with physical activity. Leisure time and work-related 
physical activity has shown a protective effect on ED 
among men with diabetes [13]. Higher levels of physical 
activity have also shown a protective effect against female 
sexual dysfunction associated with diabetes [14].
Several studies have highlighted an ethnic disparity in 
the susceptibility towards diabetes and its complications, 
for example South Asians are known to have an increased 
predisposition for type II diabetes mellitus [15]. In UK, 
the risk of diabetes is five times higher for immigrants 
from Pakistan and Bangladesh and three times higher for 
Indian immigrants, with an associated increased risk of 
complications, morbidity and mortality compared with 
the native white Caucasian population [16]. Progression 
of diabetes is also known to be more rapid among South 
Asians, the decline in glycaemic control over time was 
much more rapid among South Asians when compared 
to Europeans [17]. In addition to the large populations 
in South Asia which comprises one-fourth of the worlds’ 
population, a significant number of immigrants from 
the region are living in affluent Western nations [18]. As 
a consequence, a disease such as type II diabetes melli-
tus affecting the ethnic South Asian sub-population will 
have potential implications on global health. Therefore, 
it is important to identify differential risk factors affect-
ing disease susceptibility and progression among South 
Asians. Although there are studies exploring the associa-
tions between sexual dysfunction, diabetes and physical 
activity among Caucasians, at present there are no stud-
ies on an ethnic South Asian population [13, 14]. The 
present study aims to evaluate the relationship between 
physical activity and sexual dysfunction amongst an eth-
nic South Asians population living in the United King-




Detailed sampling has been described elsewhere, in brief 
25 general practitioner (GP) clinics from eight primary 
care trusts (PCTs) in the United Kingdom collaborated in 
the Oxford Sexual Dysfunction Study [19]. In each prac-
tice, a sample of diabetic and non-diabetic patients of 
European and South Asian origin were selected for invi-
tation to participate in the study. The term “Europid” is 
used to denote people of European origin. This primary 
sample was sent invitation letters, the patient information 
sheet, and consent forms, with a request that the consent 
form be filled in and returned to the practice. Consent-
ing individuals from the primary sample were then sent 
the study questionnaires. Subjects were excluded from 
analysis if they had previous prostate surgery, pelvic irra-
diation, or spinal cord injury or if their ethnic origin was 
other than SA or Europid. Ethical approval for this study 
was obtained from Oxfordshire Research Ethics Commit-
tee C. Research and Development approval was obtained 
from all participating PCTs.
Data collection and cleaning
All scales used in the study questionnaires were trans-
lated and linguistically validated into Punjabi, Urdu, 
Hindi, Tamil, and Sinhala languages. ED was assessed 
using a five-item version of the International Index of 
Erectile Function (IIEF-5), also known as the Sexual 
Health Inventory for Men [20]. ED was categorized into 
five grades of severity on the basis of the IIEF-5 score, 
22–25 (normal erectile function), 17–21 (mild ED), 
12–16 (mild to moderate ED), 8–11 (moderate ED), and 
1–7 (severe to complete ED). For analytical purposes, a 
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binary variable was also created where an IIEF-5 score 
of 22–25 was considered normal and 1–21 was consid-
ered as having ED. PE was diagnosed using the prema-
ture ejaculation diagnostic tool (PEDT) [21]. The scores 
were then categorized into “no PE” (PEDT score 0–8), 
“probable PE” (PEDT score 9–10), and “PE” (PEDT 
score 11–20). In addition, a binary variable was created 
for the purpose of analysis, where a PEDT score of 0–10 
was taken as not having PE and scores of 11 and above 
taken as having PE. Libido was assessed by asking par-
ticipants to grade their desire for sexual activity as either 
“very high”, “high”, “moderate”, “low” or “very low/none”. 
These five categories were subsequently combined as 
normal libido (“moderate”, “high”, or “very high”) and 
reduced libido (“low” or “very low/none”) for the purpose 
of analysis.
Physical activity during the past week was assessed 
using the short version of the International Physical 
Activity Questionnaire (IPAQ) [22]. The short IPAQ 
allows categorical and continuous measurements of 
physical activity. The continuous score allows the esti-
mation of the weekly energy expenditure expressed in 
MET-min/week (metabolic equivalent-minutes). The cat-
egorical score classifies individual into three categories; 
‘inactive’, ‘moderately active’ and ‘highly active’. Records 
maintained by the GP practice were used to ascertain 
anthropometric, clinical, and biochemical data.
Data cleaning was done in accordance with the IPAQ 
data processing guideline [23]. The data processing 
guideline of the IPAQ is used to exclude outlier data, 
recode minimum values and deal with high values. These 
guidelines ensure that highly active people remain clas-
sified as ‘highly active’, while decreasing the chances that 
less active individuals are misclassified and coded as 
‘highly active’. Furthermore, given the non-normal dis-
tribution of energy expenditure in many populations, 
the continuous indicator (MET-min/week) is presented 
as median values with inter-quartile range (IQR) rather 
than means, as recommended by the IPAQ data process-
ing guideline [23].
Data analysis
Data were analyzed using SPSS version 17.0 (SPSS Inc., 
Chicago, IL, USA). The significance of the differences 
between proportions and means was tested using z test 
and Student’s t test or ANOVA, respectively. Subjects 
were divided into two groups based on IPAQ categorical 
score, the ‘moderately active’ and ‘highly active’ groups 
were combined to one group (‘physically active’) and the 
‘inactive’ group remained the same (‘physically inactive’). 
A binary logistic regression analysis was performed in all 
adults with ‘presence of ED’ as the dichotomous depend-
ent variable (0 =  ED absent; 1 =  ED present) and age, 
diabetes status (0 = absent, 1 = present), physical activ-
ity (0  =  physically inactive, 1  =  physically active), eth-
nicity (0 = Europid, 1 = South Asian), current smoking 
(0 = non-smoker, 1 = smoker) and use of antihyperten-
sive medications (0  =  no, 1  =  yes) as the independent 
variables. The explanatory independent variables that 
were associated with the dependent variable in univari-
ate analysis (p < 0.25) were selected to be included in the 
regression analysis. The explanatory variables selected 
above were subsequently included in a binary logistic 
regression model, a backward elimination procedure was 
used and a p value of 0.10 was considered as the cut-off 
for removal of variables. A similar binary logistic regres-
sion analysis with above dependant and independent var-
iables was also performed separately for both Europids 
and South Asians separately. In all statistical analyses, a 
P < 0.05 was considered significant.
Results
Sample characteristics
Sample size was 510, and mean age was 56.9 ± 9.7 years 
(range 20–72). There were 63.9 % (n = 326) Europid males 
in the study population. There was no significant differ-
ence in mean age between Europids (56.5  ±  8.9  years) 
and South Asians (56.9  ±  10.9  years). The prevalence 
of diabetes, hypertension and ischaemic heart disease 
in the population were 45.5  % (n  =  232/510), 53.2  % 
(n = 260/489) and 16.2 % (n = 79/489), respectively. The 
prevalence of hypertension and ischaemic heart disease 
were both higher among men with diabetes than those 
without (p < 0.05); however, there was no significant eth-
nic variation between Europids and South Asians [19]. 
The overall prevalence of smoking was 54.9 % (n = 280), 
and it was significantly higher in Europid males (66.5 %) 
than South Asians (34.8 %) (p < 0.05). This was observed 
in both males with diabetes (69.5 vs. 37.5 %) and without 
diabetes (64.1 vs. 31.3 %). Further details of the baseline 
characteristics are summarized elsewhere [19].
Prevalence of sexual dysfunction
The prevalence of ED as assessed by the IIEF (score 
1–21) was 64.5 % and it was significantly higher in men 
with diabetes than in those without diabetes (84.4 vs. 
49.0 %, p < 0.001). In men with diabetes the prevalence 
of ED was similar in Europids and South Asians (84.1 vs. 
84.8 %); however, in men without diabetes, South Asians 
had a higher prevalence of ED (62.3 vs. 44.1 %) (p < 0.05). 
The overall prevalence of PE was 28.8  %, (with diabetes 
32.6 %, without diabetes 25.8 %; p = 0.109). More South 
Asian men reported PE (with diabetes 45.8  %, without 
diabetes 41.9  %) than their Europid counterparts (with 
diabetes 22.4 %, without diabetes 20.2 %), irrespective of 
diabetes status (p < 0.001). Reduced libido was reported 
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by 26.9  % of study participants (with diabetes 32.8  %, 
without diabetes 22.0 %; p < 0.01). However, there was no 
significant difference in reduced libido between the eth-
nic groups.
Physical activity of the study population
The median (IQR) total physical activity of the study 
population was 2373 (3612) MET-min/week. In the 
IPAQ categorical score, 36.8 % (n = 184/434) males were 
‘highly active’, and 17.8  % (n  =  89/434) were ‘inactive’. 
Europid males had a median (IQR) total physical activ-
ity level of 2680.5 (3974.63) MET-min/week, which was 
significantly higher than the total physical activity level 
of South Asians [1680 (3271) MET-min/week] (p < 0.05). 
However, this difference was not observed independently 
in patients with and without diabetes. Among Europids 
45.7  % were ‘highly active’, compared to 36.4  % among 
South Asians (p  <  0.05) in the IPAQ categorical score. 
This difference was not significant in the ‘moderately 
active’ and ‘inactive’ groups. There was no significant dif-
ference in the IPAQ continuous and categorical scores in 
males with and without diabetes.
Physical activity, sexual dysfunction and diabetes
In all males median MET-min/week was significantly 
lower in those with ED (p  <  0.01) (Table  1). A simi-
lar pattern was observed in Europids when considered 
separately, but not in South Asians. In patients with 
diabetes, a lower median MET-min/week was observed 
in those with ED (p < 0.05) (Table 1). In Europid males 
with diabetes, those with ED had a lower median MET-
min/week; however, this was not observed in South 
Asians. A similar relationship was not observed for ED 
in patients without diabetes. In all males and in Europids 
a significantly lower percentage of those with ED were 
in the highly active group in the IPAQ categorical score 
(Table 2). This was not observed in South Asians.
In all males with diabetes 37.0 % of males with ED were 
highly active in comparison to 51.9 % males without ED 
who were highly active in the IPAQ categorical score 
(p < 0.01). Similarly in Europid males with diabetes and 
ED 35.6 % were highly active, as compared to 71.4 % of 
diabetic males without ED (p  <  0.01). This relationship 
was not observed in South Asians and patients without 
diabetes. PE and libido did not show any distinct rela-
tionship with median MET-min/week (Table  1) and 
IPAQ categorical score (Table  2) in all adults, Europids 
and South Asians, irrespective of diabetes status.
Results of the logistic regression analysis
The results of the binary logistic regression analysis in all 
adults using the dichotomous variable ‘presence of ED’ 
as the dependant factor and other independent variables 
are shown in Table 3. The overall model was statistically 
significant and the Cox and Snell R2 and Nagelkerke R2 
values were 0.232 and 0.384, respectively. The results 
indicate that in all adults, age (OR: 1.06), South Asian 
ethnicity (OR: 1.40), physical inactivity (OR: 1.62) and 
presence of diabetes (OR: 3.90) all were associated with 
significantly increased risk of developing ED (Table  3). 
A similar result was observed in Europids. However, in 
South Asians physical inactivity was not associated with 
an increased risk of ED (Table 3).
Table 1 Median physical activity level and sexual dysfunction in all males, Europids and South Asians
IQR inter-quartile range
Median MET-min/week (IQR)
Erectile dysfunction p value Premature ejaculation p value Libido p value
Absent Present Absent Present Normal Reduced
All males
 All 2772 (4122) 2066 (3532) <0.01 2400 (3851) 2079 (3465) 0.226 2373 (3573) 2400 (3921) 0.916
 Europids 3355 (4340) 2493 (3768) <0.01 2763 (4382) 2652 (3400) 0.283 2706 (4076) 2641 (3846) 0.929
 South Asians 1985 (2841) 1662 (3142) 0.184 1782 (3442) 1638 (3465) 0.931 1710 (2925) 1584 (3726) 0.909
Patients with diabetes
 All 3816 (7492) 1980 (3472) <0.05 2424 (3711) 2079 (4358) 0.307 2163 (3721) 2148 (3465) 0.887
 Europids 6075 (7539) 2446 (3478) <0.01 2739 (3336) 2706 (5095) 0.168 2772 (5013) 2400 (3057) 0.652
 South Asians 1638 (2940) 1674 (3560) 0.694 1680 (3231) 1538 (4346) 0.974 1674 (3123) 1584 (4510) 0.910
Patients without diabetes
 All 2706 (3444) 2333 (4050) 0.109 2272 (4449) 2493 (2712) 0.686 2382 (3420) 2655 (4180) 0.644
 Europids 2836 (4125) 2641 (4191) 0.271 2772 (5174) 2598 (2475) 0.827 2706 (3706) 3093 (3515) 0.401
 South Asians 1853 (2772) 1538 (3025) 0.361 1737 (3699) 1809 (3304) 0.879 1746 (3063) 1280 (3722) 0.398
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Discussion
The results from the Oxford Sexual Dysfunction Study 
demonstrate that ED was associated with physical inac-
tivity, mainly in Europid males. Europid males with ED 
had a lower median weekly MET-min in the IPAQ con-
tinuous score and were less ‘highly active’ in the IPAQ 
categorical score. Physical inactivity was associated with 
ED in Europid males in the binary logistic regression 
analysis, controlling for confounders such as age, diabe-
tes, and use of antihypertensive medications. However, 
a similar association was not observed in South Asians 
males with ED. Other sexual dysfunctions such as PE 
and loss of libido did not demonstrate any significant 
relationship with physical activity, in both ethnicities, 
irrespective of diabetes status.
According to a recent systematic review on physical 
activity and ED conducted in 2015, both observational 
and interventional studies (including randomized con-
trolled trials) from Austria, Australia, Brazil, China, Fin-
land, Italy, Romania and USA have clearly demonstrated 
a relationship between physical activity and ED in males 
[24]. The odds ratio for physical inactivity/low physical 
activity observed in Australia (1.5) and China (1.13–1.67), 
were similar to that of the Europid males from UK (1.86) 
in the present study [24]. In addition, high levels of physi-
cal activity has demonstrated a protective effect, reduc-
ing the occurrence of ED in Australia (OR: 0.47), Austria 
(OR: 0.17), Finland (OR: 0.12), Italy (OR: 0.8) and USA 
(OR: 0.7) [24]. This review also showed that the intensity 
of physical activity is associated with ED levels, with the 
greatest benefits resulting from moderate to vigorous 
levels of physical activity [24]. Studies have shown that 
physical activity ameliorates ED by multiple mechanisms, 
including; improved cardiovascular fitness and endothe-
lial dysfunction [25], increase in endothelial-derived NO 
[26], decrease in oxidative stress [27] and increase in 
regenerative endothelial progenitor cells (EPCs) [28].
Our results also show that the relationship between 
physical activity and ED is similar even for Europid 
males with diabetes. This has been observed earlier in 
males with metabolic syndrome and ED [29]. Previous 
studies have also shown that, in hypertensive patients 
with ED, an 8-week exercise training for the duration of 
45–60 min per day improved ED compared with controls 
Table 2 IPAQ categorical scores and sexual dysfunction in all males, Europids and South Asians
Percentage (95 % CI)
Erectile dysfunction p value Premature ejaculation p value Libido p value
Absent Present Absent Present Normal Reduced
All males
 Highly active 53.7 (44.4–62.7) 37.9 (32.5–43.6) <0.01 44.7 (39.1–50.4) 38.5 (29.1–48.5) 0.304 43.4 (37.9–48.9) 40.4 (31.1–50.2) 0.654
 Moderately 
active
31.7 (23.6–40.7) 39.2 (33.8–44.9) 0.153 35.5 (30.2–41.0) 40.4 (30.9–50.5) 0.411 36.5 (31.3–42.0) 38.5 (29.4–48.3) 0.732
 Inactive 14.6 (8.9–22.1) 22.8 (18.3–27.9) 0.065 19.8 (15.5–24.7) 21.2 (13.8–30.3) 0.779 20.1 (15.9–24.9) 21.1 (13.9–29.9) 0.891
Europids
 Highly active 57.3 (46.4–67.7) 40.2 (33.2–47.6) <0.01 47.7 (40.9–54.6) 40.4 (27.0–54.9) 0.358 47.6 (40.7–54.6) 39.7 (28.0–52.3) 0.266
 Moderately 
active
28.1 (19.1–38.6) 36.0 (29.1–43.3) 0.221 31.9 (25.8–38.6) 40.4 (27.0–54.9) 0.256 31.4 (25.2–38.2) 39.7 (28.0–52.3) 0.237
 Inactive 14.6 (8.0–23.7) 23.8 (17.9–30.6) 0.084 20.4 (15.2–26.4) 19.2 (9.6–32.5) 0.924 21.0 (15.7–27.1) 20.6 (11.7–32.1) 0.932
South Asians
 Highly active 44.1 (27.2–62.1) 34.1 (26.1–43.6) 0.319 38.1 (28.5–48.6) 36.5 (23.6–51.0) 0.861 35.4 (26.6–44.9) 41.5 (26.3–57.9) 0.572
 Moderately 
active
41.2 (24.6–59.3) 44.3 (35.3–53.6) 0.846 43.3 (33.3–53.8) 40.4 (27.0–54.9) 0.862 46.0 (36.6–55.6) 36.6 (22.1–53.1) 0.359
 Inactive 14.7 (5.0–31.1) 21.3 (14.4–29.6) 0.473 18.6 (11.4–27.7) 23.1 (12.5–36.8) 0.526 18.6 (11.9–27.0) 22.0 (10.6–37.6) 0.650
Table 3 Binary logistic regression analysis of erectile dys-
function in all adults, Europids and South Asians
* p < 0.001; # p < 0.05
Co-variants Odds ratio (95 % CI)




Age 1.06 (1.04–1.09)# 1.05 (1.02–1.09)# 1.09 (1.01–1.19)#
Physically inac-
tive
1.62 (1.22–2.02)* 1.89 (1.06–3.40)* 1.54 (0.28–8.62)
Presence of 
diabetes
3.90 (2.30–6.62)* 5.48 (2.76–10.90)* 6.09 (3.65–9.93)*
Current smoking 0.98 (0.97–1.00) 1.02 (0.99–1.04) 0.91 (0.74–1.07)
Use of antihy-
pertensives
0.82 (0.56–1.21) 1.03 (0.84–1.22) 0.94 (0.15–5.98)
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who remained sedentary [30]. It is well known that ED 
is a strong predictor of poor quality of life in males with 
type 2 diabetes mellitus [31, 32]. Furthermore, in males 
with type 2 diabetes without clinically overt cardiovas-
cular disease, the presence of ED predicts a new onset 
of coronary heart disease (CHD) event [33, 34]. It is 
recommended that symptoms of ED be independently 
sought to identify high-risk subjects for comprehensive 
cardiovascular assessments [33]. Hence, physical activ-
ity interventions in males with diabetes and ED, will not 
only improve quality of life, but will also help in reducing 
diabetes-related complications and their associated mor-
bidity and mortality.
We did not observe any significant relationship between 
ED/PE/reduced libido and physical activity in South Asian 
males, both with and without diabetes. We were also una-
ble to find any previous studies in literature that evaluated 
the association between physical activity and ED in ethnic 
South Asian males with and without diabetes. This obser-
vation could have been due to the inaccuracies in the 
measurement of physical activity in South Asians using 
the IPAQ. Hall and co-workers demonstrated that South 
Asians compared to Europeans, exhibited significantly 
lower fat oxidation and the same level of fat oxidation at 
the same relative intensities of exercise, but higher carbo-
hydrate oxidation at the same absolute exercise intensities 
after adjusting for age, BMI and fat mass [35]. Therefore, 
using similar MET values which were originally devel-
oped from Caucasians to estimate energy expenditure in 
South Asians may be erroneous. Furthermore, the coding 
of physical activity by type and intensity for South Asians 
is an area that has not been thoroughly studied at present. 
In addition South Asians are an ethnic group in which the 
willingness to discuss sensitive sexual issues is considered 
less than the Europids due to cultural reasons, even in 
postal survey as in the present study.
There are several limitations to our study, the cross-
sectional design of our study can only demonstrates an 
association between ED and identified risk factors, and 
limits the inference of causality. Therefore, it is impor-
tant to conduct prospective studies in healthy adults 
and in newly diagnosed young-onset adult patients with 
diabetes without ED and look for causality during subse-
quent follow-up [36]. Furthermore, it is well known that 
self reported measures can over-estimate physical activ-
ity, and the IPAQ may do this more than other physical 
activity questionnaires [37, 38]. Another limitation is that 
the MET values of some activities are not derived from 
actual oxygen consumption [39].
Conclusions
The results from the Oxford Sexual Dysfunction Study 
demonstrate that erectile dysfunction was associated 
with physical inactivity, mainly in Europid males, irre-
spective of diabetes status. This association was not 
observed in South Asian males with or without diabetes. 
Other sexual dysfunctions such as premature ejaculation 
and loss of libido did not demonstrate any significant 
relationship with physical activity, in both ethnicities, 
irrespective of diabetes status.
Authors’ contributions
LSM, PW and JCL made substantial contribution to conception and study 
design and data collection. LSM, PR and PW were involved in refining the 
study design, statistical analysis and drafting the manuscript. LSM and PR 
critically revised the manuscript. All authors read and approved the final 
manuscript.
Author details
1 Nuffield Department of Clinical Medicine, University of Oxford, Oxford OX3 
7LJ, UK. 2 Oxford Radcliffe Trust, Oxford Centre for Diabetes, Endocrinology 
and Metabolism, Oxford, UK. 3 Ministry of Health Care and Nutrition, Colombo, 
Sri Lanka. 4 Department of Pharmacology, Faculty of Medicine, University 
of Colombo, Colombo, Sri Lanka. 
Competing interests
The authors declare that they have no competing interests.
Received: 15 August 2015   Accepted: 30 October 2015
References
 1. Fowler MJ. Microvascular and macrovascular complications of diabetes. 
Clin Diabetes. 2008;26(2):77–82.
 2. Malavige LS, Levy JC. Erectile dysfunction in diabetes mellitus. J Sex Med. 
2009;6(5):1232–47.
 3. Penson DF, et al. Do impotent men with diabetes have more severe 
erectile dysfunction and worse quality of life than the general popula-
tion of impotent patients? Results from the exploratory comprehensive 
evaluation of erectile dysfunction (ExCEED) database. Diabetes Care. 
2003;26:1093–9.
 4. Feldman HA, et al. Impotence and its medical and psychosocial 
correlates: results of the Massachusetts Male Aging Study. J Urol. 
1994;151(1):54–61.
 5. Goldstein I, et al. Oral sildenafil in the treatment of erectile dysfunction. 
Sildenafil Study Group. N Engl J Med. 1998;338(20):1397–404.
 6. Morano S. Pathophysiology of diabetic sexual dysfunction. J Endocrinol 
Invest. 2003;26(3 Suppl):65–9.
 7. De Berardis G, et al. Erectile dysfunction and quality of life in type 2 
diabetic patients: a serious problem too often overlooked. Diabetes Care. 
2002;25(2):284–91.
 8. Enzlin P, et al. Sexual dysfunction in women with type 1 diabetes: a 
controlled study. Diabetes Care. 2002;25(4):672–7.
 9. Thompson IM, et al. Erectile dysfunction and subsequent cardiovascular 
disease. JAMA. 2005;294(23):2996–3002.
 10. Helmrich SP, et al. Physical activity and reduced occurrence of non-insu-
lin-dependent diabetes mellitus. N Engl J Med. 1991;325(3):147–52.
 11. Knowler WC, et al. Reduction in the incidence of type 2 diabetes with 
lifestyle intervention or metformin. N Engl J Med. 2002;346(6):393–403.
 12. Church TS, et al. Exercise capacity and body composition as predictors of 
mortality among men with diabetes. Diabetes Care. 2004;27:83–8.
 13. Kalter-Leibovici O, et al. Clinical socioeconomic, and lifestyle parameters 
associated with erectile dysfunction among diabetic men. Diabetes Care. 
2005;28(7):1739–44.
 14. Esposito K, et al. Determinants of female sexual dysfunction in type 2 
diabetes. Int J Impot Res. 2010;22(3):179–84.
 15. Mather HM, Keen H. The Southall Diabetes Survey: prevalence of 
known diabetes in Asians and Europeans. Br Med J (Clin Res Ed). 
1985;291(6502):1081–4.
Page 7 of 7Malavige et al. Eur J Med Res  (2015) 20:90 
 16. Health Survey for England, ed. The health of minority ethnic groups’99. 
2001; T.S. Office: London.
 17. Mukhopadhyay B, et al. A comparison of glycaemic and metabolic 
control over time among South Asian and European patients with type 
2 diabetes: results from follow-up in a routine diabetes clinic. Diabetes 
Med. 2006;23(1):94–8.
 18. Statistics, O.f.N. UK population: by ethnic group: census update. 
2001 20/06/2011]; http://www.statistics.gov.uk/statbase/ssdataset.
asp?vlnk=6588&More=Y. Accessed 2 Apr 2015.
 19. Malavige LS, et al. Ethnic differences in sexual dysfunction among dia-
betic and nondiabetic males: the Oxford Sexual Dysfunction Study. J Sex 
Med. 2013;10(2):500–8.
 20. Rosen RC, et al. Development and evaluation of an abridged, 5-item ver-
sion of the International Index of Erectile Function (IIEF-5) as a diagnostic 
tool for erectile dysfunction. Int J Impot Res. 1999;11(6):319–26.
 21. Symonds T, et al. Development and validation of a premature ejaculation 
diagnostic tool. Eur Urol. 2007;52(2):565–73.
 22. IPAQ Data Management Group. International physical activity Ques-
tionnaire. 15/05/2013]; https://sites.google.com/site/theipaq/home. 
Accessed 2 Apr 2015.
 23. International Physical Activity Questionnaire. Guidelines for data process-
ing and analysis of the International Physical Activity Questionnaire 
(IPAQ)—short form: scoring protocol. 2005 30/09/2011]; http://www.ipaq.
ki.se. Accessed 2 Apr 2015.
 24. de Araujo CCR, et al. Physical activity and erectile dysfunction: a system-
atic review. Braz J Phys Activity Health. 2015;20(1):3–16.
 25. Meldrum DR, et al. Lifestyle and metabolic approaches to maximizing 
erectile and vascular health. Int J Impot Res. 2012;24(2):61–8.
 26. Meldrum DR, et al. Erectile hydraulics: maximizing inflow while minimiz-
ing outflow. J Sex Med. 2014;11(5):1208–20.
 27. Esposito K, et al. Effects of intensive lifestyle changes on erectile dysfunc-
tion in men. J Sex Med. 2009;6(1):243–50.
 28. Van Craenenbroeck EM, Conraads VM. Endothelial progenitor cells in 
vascular health: focus on lifestyle. Microvasc Res. 2010;79(3):184–92.
 29. Pohjantahti-Maaroos H, Palomaki A, Hartikainen J. Erectile dysfunction, 
physical activity and metabolic syndrome: differences in markers of 
atherosclerosis. BMC Cardiovasc Disord. 2011;11:36.
 30. Maiorino MI, Bellastella G, Esposito K. Lifestyle modifications and erectile 
dysfunction: what can be expected? Asian J Androl. 2015;17(1):5–10.
 31. Malavige LS, et al. Erectile dysfunction is a strong predictor of poor 
quality of life in men with type 2 diabetes mellitus. Diabet Med. 
2014;31(6):699–706.
 32. De Berardis G, et al. Erectile dysfunction and quality of life in type 2 
diabetic patients: a serious problem too often overlooked. Diabetes Care. 
2002;25(2):284–91.
 33. Ma RC, et al. Erectile dysfunction predicts coronary heart disease in type 
2 diabetes. J Am Coll Cardiol. 2008;51(21):2045–50.
 34. Batty GD, et al. Erectile dysfunction and later cardiovascular disease 
in men with type 2 diabetes: prospective cohort study based on 
the ADVANCE (action in diabetes and vascular disease: preterax and 
diamicron modified-release controlled evaluation) trial. J Am Coll Cardiol. 
2010;56(23):1908–13.
 35. Hall LM, et al. Fat oxidation, fitness and skeletal muscle expression of 
oxidative/lipid metabolism genes in South Asians: implications for insulin 
resistance? PLoS One. 2010;5(12):e14197.
 36. Centers for Disease Control and Prevention. Prevalence of regular physi-
cal activity among adults—United States, 2001 and 2005. MMWR Morb 
Mortal Wkly Rep. 2007;56(46):1209–12.
 37. Rzewnicki R, Vanden Auweele Y, De Bourdeaudhuij I. Addressing 
overreporting on the international physical activity questionnaire 
(IPAQ) telephone survey with a population sample. Public Health Nutr. 
2003;6(3):299–305.
 38. Ainsworth BE, et al. Comparison of the 2001 BRFSS and the IPAQ physical 
activity questionnaires. Med Sci Sports Exerc. 2006;38(9):1584–92.
 39. Ainsworth BE, et al. 2011 compendium of physical activities: a 
second update of codes and MET values. Med Sci Sports Exerc. 
2011;43(8):1575–81.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
